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A  new  antibiotic,  mitomycin,  has  been  isolated  in 
our  institute  by  Dr,  Rata,  from  a  new  3pecies  of  strep- 
tomycete,  St^ent omvc^s  cae3oitosus.  This  substance  was 
detected  in  the  course  of  the  screening  ^op/ao  for  the 
antitumor  agents  against  the  Ehrlich  carcinoma.  The 
antitumor  activity  was  found  to  be  in  correlation  with 
the  antibacterial  activity  against  Bc  subtilis  TCI  219. 
The  extraction  of  the  active  principle  was  carried  out 
depending  upon  this  antibacterial  ctivity.  As  a 
result,  the  isolated  principle  was  further  separated 
into  3  active  fractions.  The  names  of  mitomycin  A,  B 
and  C  were  given  to  the  respective  fractions. 

The  mitomycins  shewed  strong  inhibitory  activities 
against  a  variety  of  gram-positive  and  gram-negative 


bacteria  in  vitro,  as  shown  in 
Among  them,  mitomycin  A  ma3/  be 
tial  antibiotics  which  have  so 


Table  1. 

one  of  the  most  poten- 
far  been  reported. 


Labi 


Minimum 

Test  Organisms 

cent rat ion 
B  meg 

Staphylococcus  aureus  209-p 

V-'  o 

0, 1 

Diplococcus  pneumoniae 

0.01 

0,1 

Streptococcus  he mo lytic  ns 

0,01 

0.1 

Corynebacterium  diphtherias 

0,001 

0.1 

Escherichia  coli 

0.15 

0.2 

Klebsiella  pneumoniae 

0.15 

0.005 

Salmonella  typhi 

0,6 

0.6 

Shigella  djsenteriae 

0.15 

0.3 

Bacterium  subtilis  DOi  219 

0,001 

0.025 
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1.  Inhibition  of  bacterial  protein  synthesis  by 
mytomyoin. 

a.  Materials  and  Methods. 

(l)  The  organism.  The  organism  used  for  this 

work  was  Staphylococcus  aureus  strain  2Q0~p 
grown  for  18  hra.  at  37°C  off  normal  agar 
media  and  the  cells  were  harvested  and 
washed  once  with  0.1  M  phosphate  buffer  pR 
6.2*5  and  resuspended  the  same  buffer.  The 
cell  suspensions  were  subjected  to  freezing 
and  thawing  twenty  times.  Uhe  disintegrated 
material  was  centrifuged  at  1,000  r.p.m.  for 
b  min..  This  9edioent  was  called  fraction 
I  and  the  supernatant  was  resuspended  lo  ml. 
of  the  buffer  and  vecentrifuged  at  6,000 
r.p.m.  for  30  min.  and  the  sediment  was 
refared  to  Fraction  II.  and  the  supernatant, 
Fraction  III. 


(2)  Incubation  mixtures.  Incubation  wore  carried 
out  io  15  ml*  centrifuge  tubes  containing  the 
following:  0.1  ml.  O.OoM  Adenosin  triphos¬ 
phate;  0,4  ml.  Hexose  diphosphate  solution 
containing  the  equivalent  of  100  rr.g,  barium 
salt/ml.;  0.5  ml.  amino  acid  mixture  A  as 
diso'-ibed  the  previous  paper,  0.5  ml*  the 
solution  of  antibacterial  drugs  ar,d  0,5  ml. 
bacterial  cell  fraction. 


( 3 )  Precipitation  and  estimation  of  orotein- 
pitrngon .  After  incubating  the  tubes  in  a 
water  bath  at  37°C  for  5  hrs,  the  same 
volume  of  10#  trichloracetic  acid  ( ATC ) 
was  added  to  each  tube  and  kept  in  ice  box 
overnight.  After  centrifugation  at  3;500 
r.p.m.  fov  20  min.,  the  sediments  were 
washed  once  with  5$  TO A.  The  nitrogen 
content  of  this  precipitate  wan  determined 
by  digestion  in  nicrolrjeldahal  apparatus 
end  colorimetric  after  ness  lorj.zat  ion  „ 
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£.  Results 


Table  2,  Inhibition  of  protein  synthesis 
by  Mitomyoio 


Conoentration 

moff/ml 

Inhibition 

4 

Mitomyoin  0 

50 

0 

10 

0 

5 

0 

1 

0 

Chloramphenicol 

50 

loo 

10 

5 

78 

1 

4 

Douoomyoin 

50 

9?  '  ' 

10 

94 

5 

94 

1 

_ 2ft. _ 

(1)  In  Table  2  are  represented  the  dogree  of 
inhibition  produced  by  a  variety  of  inhibi¬ 
tors  tested  on  the  synthesis  of  protein. 
Inhibition  is  expressed  as  peroontagft  rate 
of  protnin  synthesis  in  the  absenoe  of 
added  inhibitor,  Mean  value  of  oontrols 
without  inhibitor  is  60  raog/mg  dry  wt. 
disrupted  oell. 

(2)  Mitomyoio  C,  although  it3  high  bactc-io- 
statio  activity,  did  not  sho7/  any  inhibi¬ 
tory  power  against  the  baotcrial"  protein- 
synthesis  . 

(3)  Chlorsmpheeiool  and  leuooryoin  showed  high 
inhibitory  aotivity  against  baoterial 
protein  synthesis.  The  degree  of  lohibi- 
tion  of  protein-syathesis  was  well  oowtj- 
lated  with  their  respective  antibacterial 
aot ivity. 
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Inhibition  of  bota-galactosidase  induction  by 

mitomycin «, 

a.  Material  a nd  Methods . 


(l)  The  organism.  The  organism  employed  for 
this  experiment  was  also  Staphylococcus 
aureus  209—0  and  three  fractions  of  the 
risrupted  cells  re**o  prepared  quite  same 
as  the  experiment  1. 


(2)  The  drugs.  Mitomycin,  Chloramphenicol 
and  Ieuconycin  were  tested.  Concent¬ 
ration  of  the  antibacterial  agents  were 
adjusted  to  obtain  a  suitable  level 
(100-0.05  meg  per  ml,  of  final)  in  re¬ 
actions  mixture.  The  solution  of  drugs 
were  3tored  in  a  refrigerator  during 
the  experiment  and  the  activity  of  the 
compounds  did  not  show  any  change. 


(3) 


ffiie  enzyme  induction  and  assay  of  its 
activity.  The  ability  of  cellular  sus- 
pensions  to  synthesize  b«ta-galactosidase 
was  determined  with  the  C-nitrophenyl- 
beta-d-galactoside  method  of  Iiederberg 
(1950)  modified  by  Hurwits  fit  al,  (1958). 
0.2  ml, of  each  fractions  contained  in 
15  ml.  centrifuge  tubes  were  added,  with 
1  ml,  of  drug  solution.  0oa  ml.  of 
mixture  5  modified  from  medium  A  as 


0  J*  ^  ^ y  *  w  yv  t  .  -  J  v  O  v  V  • 

Mr >_r  v.o-r.0  f  >  •?<.  T/,-y  r-  icrvT/di 

l>  p.  V  »  ^  u  v*  w  •  i— .  fw  y  9  ^  it  l*\i,  V/  X 

O.A^j  Clue  os  e  0.856  replaced  with  gal 
ctose  as  an  inducer.  The  tubes  were 


r<  -?r. 


ith  gala- 


'.q  y* 


incuosaec.  a 
bath.  At  the  end  of  tr 


5  hr  a, 


>  m  e  water 
mbation  a 
few  drop  of  toluol  wove  added  to  cake 
cryptic  enzyme  accessible  to  subot- 
rate^  Then  one  ml,  of  M/200  0-nltro- 
phenyl-beta-d-gaiactcsiae  ( OSPO ) 
solution  and  a  ml,  of  0,2  M  phosphate 
buffer  pH  7.5  were  added  to  the  incu¬ 
bation  mixture  to  measure  enzyme  acti¬ 
vity  and  the  tubes  were  reheated  to 
370c  and  kept  at  this  temperature  for 
15  min..  This  reaction  was  stopped 
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after  a  given  time  interval  by  afldi- 
tioo  of  1  ml.  of  1  M  sodium  Carbonate. 
After  the  oentrifugation  of  the  tubes 
to  olarify  the  reaction  mixture,  the 
intensity  of  yellow  colour  developed 
in  oell  free  fluid  resulting  from 
liberation  of  o-oitrophenyl  by  cleavage 
of  the  ONTO  was'  estimated  Pulfrloh 
photometer  with  No.  53  filter. 

J^.  Result. 


Table  3.  Inhibition  of  induoed  beta-galaoto- 
sldaee  synthesis  by  Mitomyoin 


?er  oent 

Mltamvoln 

■Iaufloavcln 

Chloramphenicol  inhibition 

mog/rnl 

* 

5.0 

- 

- 

100 

1.0 

— 

- 

100 

0.5 

— 

— 

60 

0.1 

— 

— 

11 

0 .  Os 

- 

— 

0 

mo|/ml 

V" 

— 

- 

100 

— 

3.2 

- 

loo 

- 

1.6 

- 

69.2 

— 

0.8 

- 

38.4 

— 

0.4 

— 

5.1 

- 

0.2 

- 

0 

— 

0.1 

- 

0 

_ 0*05 

.. 

0 

r.og/in'X 

— 

6.3 

loo 

— 

— 

~  0 

loo 

— 

— 

1.6 

83.8 

— 

0.8 

50.2 

— 

— 

0.4 

16.2 

— 

0.2 

10.8 

— 

0.1 

'}.0 

_  _  — 

O.C5 

-  _ Q _ 
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(1) 


The  "'op.'ilt  obtained  were  indioatcd 
in  the  Table  2.  In  this  experiment 
tne  effects  of  graded  oonoentration 
of  the  antibacterial  drugs  on  beta- 


gala-otosidase  induction  of  Staphy- 
looooQua  auveufl  were  obseryed  a  range 
of  0.05  to  5.0  mog/ml,  Activity  of 


beta-galaoton idase  is  shewn  in  per 


cent  and  the  value  of  100  per  cent 


means  the  normal  formation  of  the 


enzyme  that  is  obtained  in  the  aba- 
oenoe  of  inhibitors.  If  the  oomplete 
inhibition  of  the  enzyne  induction 
no  ours,  the  value  may  reach  to  zero. 


(2)  Induction  of  beta-galactosi^ase  of 
Traotinn  II.  ooll-free  extract,  was 
oomplete ly  inhibited  by  mitomycin  at 
the  oonoentration  1.0  racg/ml.. 

Fifty  percent  inhibition  dose  w as 
0.45  mog/ml.. 


(3)  Fifty  peroent  inhibition  do3e  of 
Chlorempheolool  and  alpha-^omooin- 
namaldehyd  is  0.1  mo/j/rc  1.  and 
0,8  mng/nl0  respectivly. 


